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The present invention relates to a seal device with a seal body and an 
5 attachment device for the captive attachment of the seal body to an 
object to be sealed, wherein one end of the attachment device is 
connected in a single piece with the seal body while its other end 
comprises a joining device for non-positive joining to a connection 
device provided on the seal body. 

10 

Seal devices of the type mentioned in the introduction are well known; 
often they are referred to as "leaden seals" or "leading". In such leaden 
seals the joining device for non-positive joining of the attachment device 
to the seal body is frequently designed as a non-separable snap-in 
15 connection which, while making possible easy locking of the joining 

device to a connection device that is designed so as to be complementary 
on the seal body, at the same time makes non-destructive undoing of this 
connection impossible. In this way the known leaden seals make it 
possible to visually verify the integrity of said leaden seal. 

20 

In particular if a large number of sealed objects that have been sealed 
with conventional leaden seals have to be verified, the inspection to 
verify the integrity of each leaden seal involves very considerable 
expenditure. Furthermore, depending on the design of conventional 
25 leaden seals, manipulation on a broken leaden seal, which manipulation 
is to pretend that the integrity of the leaden seal is maintained, is not 
completely excluded but is often only a question of the effort involved in 
connection with carrying out the manipulation. 

30 It is the object of the present invention to propose a seal device which 
not only makes it possible to verify the integrity of the seal device more 
easily, but which also excels by the enhanced security it provides against 
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manipulation. 

This object is achieved by a seal device with the characteristics of claim 
1. 

5 

In the seal device according to the invention the seal body comprises a 
data carrier with a data transmission device, which data carrier is 
designed as a switching circuit, wherein the data carrier comprises an 
external circuit bridge which for the purpose of connecting two 
10 connection points of the switching circuit leads through the attachment 
device. 

As a result of establishing the non-positive connection between the 
joining device of the attachment device and the connection device 

15 provided on the seal body an electrical contact between the connection 
points of the switching circuit is closed. Opening the electrical contact 
thus leads to interruption of a contact bridge of the switching circuit and 
to generating a data change on the data carrier, which data change can be 
read out from the outside by way of the data transmission device. 

20 Depending on the design of the switching circuit, the data change can be 
of a temporary nature, in other words it can apply only while the contact 
bridge is interrupted, or it can be of a permanent nature such that the 
data change that has taken place due to an interruption in the contact 
bridge remains even after the contact has been restored, in other words 

25 the switching circuit has a memory effect. In particular in the latter case 
this provides the option that even after manipulation on the seal device 
has been carried out and the external circuit bridge has been restored, 
during data access to the data carrier by way of the data transmission 
device the manipulation is documented. Because of this the seal device 

30 according to the invention is practically tamper-proof. 



According to an advantageous embodiment the switching circuit is an 
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integrated circuit, preferably a chip. Constructing the switching circuit 
as a chip makes possible particularly simple integration of the switching 
circuit in the seal body, for example by means of encapsulation of the 
chip embodied as a seal body, or encapsulation of a chip module that 
5 accommodates the chip. 

An advantageous embodiment of the circuit bridge as a wire-shaped 
conductor makes it possible to design the circuit bridge so that it 
especially takes into account the function of the attachment device that 

10 accommodates the circuit bridge for reattachment to an object to be 
sealed. In this context the term "wire-shaped" does not refer to the 
design of the circuit bridge in the manner of a conventional wire; instead 
the term "wire-shaped" implies an elongated directional design of the 
electrical conductor in the manner of a wire. Thus, on the one hand the 

15 circuit bridge can indeed be designed as a wire sheathed with insulation 
material. On the other hand it is for example also possible to incorporate 
conductive particles in an attachment device made of plastic, at least in 
the region of a through-fiber, so as to implement an electrical conductor. 

20 In a possible embodiment of the seal device the switching circuit is 
connected to an energy supply device that is integrated in the seal 
device, and the data transmission device is made from a data access 
contact arrangement that is arranged on the outside of the seal body. 
This embodiment provides the possibility of contact-establishing access 

25 to the data of the data carrier from the outside without there being any 
need for an external energy supply of the switching circuit for exporting 
data to a reading device. 

In an alternative embodiment of the seal device the switching circuit 
30 comprises an antenna device that is arranged in the seal device, which 
antenna device is used both as a data transmission device and as a 
connection to an external energy supply device. In this way non- 
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contacting access to the data of the data carrier becomes possible, 
wherein in addition, due to the fact that no internal energy supply device 
is needed, a particularly high degree of miniaturization and thus a 
correspondingly small and furthermore light design of the seal body 
5 becomes possible. 

In an embodiment with a particularly simple design of the seal device the 
circuit bridge is connected in series with the antenna device. In this 
embodiment external data access by way of the data transmission device 
10 designed as an antenna device after separation of the circuit bridge as a 
result of a broken seal is no longer possible so that a broken seal is 
indicated in that there is no longer an antenna signal. 

In the above-mentioned embodiment in a particularly advantageous way 
15 the circuit bridge itself can act as part of the antenna device so that the 
circuit bridge quasi forms a section of the winding of the antenna device. 

In a further embodiment of the seal device the circuit bridge is parallel 
connected to the antenna device so that even after separation of the 
20 circuit bridge an antenna signal is present and data transmission can thus 
take place independently of the condition of the seal device. 

Furthermore, an embodiment of the seal device is possible such that the 
circuit bridge is connected in series with a second antenna device so that 
25 separating the circuit bridge has a direct effect on the working range of 
the antenna signal. In the above-mentioned embodiment, too, it is 
possible to design the circuit bridge as part of an antenna device, i.e. so 
that it is formed from a section of the winding of the antenna device. 

30 To establish an electrically safe contact device that can be produced 
without the need to use tools, between the joining device at the end of 
the attachment device and the connection device on the seal body it is 
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advantageous if the contact device is a snap-in connection device. 

In order to make possible visual inspection of the integrity of the seal, 
which visual inspection is undertaken parallel to monitoring the integrity 
5 of the seal on the basis of an electrical signal, it is advantageous if the 
contact device, irrespective of the way it has been designed, is 
constructed as a non-separable connection. 

In order to be able to prevent any undesirable restoration of the seal 
10 function by restoring the contact device between the joining device of 
the attachment device and the connection device of the seal body it is 
particularly advantageous if the joining device and/or the connection 
device comprise(s) a deformation part which during separation of the 
contact device deforms such that restoration of the non-positive 
15 connection between the joining device of the attachment device and the 
connection device of the seal body is not possible. 

If the attachment device is constructed as a wire conductor a particularly 
simple design of the attachment device is possible because the wire 
20 conductor serves both as an electrical circuit bridge and a mechanical 

attachment element for attaching the seal body to the object to be sealed. 

A particularly simple design of the entire seal device becomes possible if 
the attachment device is made from a single-piece extension of the seal 
25 body, because in this way production of the attachment device and of the 
seal body can take place in one common forming procedure. 

If the attachment device comprises a circuit bridge that is formed from a 
conductive plastic, the construction of the attachment device can take 
30 place in a single piece with the seal body by way of the addition of 

conductive particles to the plastic compound intended for producing the 
attachment device. 
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Particularly good protection against restoration of the electrical 
conductor function after separation of the circuit bridge is achieved if, in 
order to form the circuit bridge, the attachment device comprises a 
5 multitude of electrically conductive fibers so that restoration of all fiber 
connections after separation of the attachment device is made practically 
impossible. 

Below, preferred embodiments of the seal device are explained in more 
10 detail with reference to the drawing. 

The following is shown: 

Fig. 1 a seal device comprising an attachment device arranged on 

15 the seal body and comprising an open contact device; 

Fig. 2 the seal device shown in Fig. 1 with the contact device 



closed; 



20 



Fig. 3 



a further embodiment of a seal device with the contact 



device closed; 



Fig. 4 



a joining device provided on the free end of an attachment 
device; 



25 



Fig. 5 



a joining device during insertion in a connection device, 
provided on the seal body, to form a closed contact device; 



Fig. 6 



the closed contact device; 



30 



Fig. 7 



a diagrammatic illustration of a seal device comprising a 
chip module to form a data carrier and an external contact 
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device, arranged on the chip module, as a data transmission 
device; 



Fig. 8 



a diagrammatic illustration of a further seal device 
comprising a chip module as a data carrier and an antenna 
device as a data transmission device; 
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Fig, 9 



a further embodiment of a seal device comprising a chip 
module as a data carrier and an antenna device as a data 
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transmission device; and 



Fig. 10 



a diagrammatic illustration of a further seal device 
comprising a chip module as a data carrier and an antenna 
device as a data transmission device. 



15 

Fig. 1 shows a seal device 20 with a seal body 21 and an attachment 
device 22. In the simple embodiment shown, the seal device 20 
comprises the following electrical components: a chip module 23, 
arranged in the seal body 21, with a chip (not shown in detail in the 

20 drawing) and a contact surface arrangement 24; a wire conductor 25 
which, in order to form a circuit bridge, is arranged in the attachment 
device 22 whose one end is connected in a single piece with the seal 
body 21; as well as a contact device 28 comprising a joining device 26 at 
the free end of the attachment device 22 and a connection device 27, 

25 arranged in the seal body 21. The wire conductor 25 is connected to a 

first contact surface 29 of the contact surface arrangement 24. In order to 
electrically connect the connection device 27 with the chip module 23 
the connection device 27 establishes contact, by way of a further wire 
conductor 30, with a further contact surface 31 of the contact surface 

30 arrangement 24 of the chip module 23. 

Fig. 2 shows the seal device 20 with the contact device 28 closed. 
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wherein the electrically conductive joining device 26, provided on the 
end of the attachment device 22 or of the wire conductor 25, has been 
inserted in the connection device 27. In this configuration the wire 
conductor 25, together with the wire conductor 30 that has been 

5 electrically connected by way of the contact device 28, serves as an 
antenna device 32 which, apart from providing a circuit bridge that 
interconnects the contact surfaces 29 and 31 of the contact surface 
arrangement 24, forms a data transmission device for non-contacting 
connection of a reading device (not shown in detail in the drawing) with 

10 the data carrier formed by the chip (not shown in detail in the drawing) 
of the chip module 23. Furthermore, the antenna device 32 makes 
possible the energy supply necessary for the read-out procedure. A 
circuit design of the type mentioned above, comprising a chip module 23 
and an antenna device 32 that establishes contact with the chip module 

15 23, is generally referred to as a transponder. 

Fig. 3, according to a further embodiment, shows a seal device 33 which, 
in a way that differs from the seal device 20 shown in Figs 1 and 2, 
comprises a chip module 34 that comprises a contact surface arrangement 

20 35. Apart from the contact surfaces 29, 31, which, as has already been 
explained above with reference to Figs 1 and 2, establish contact with 
the wire conductors 25 and 30 respectively, the contact surface 
arrangement 35 comprises further contact surfaces 36, 37 which establish 
contact with contact ends 38, 39 of a further antenna device 40. 

25 Consequently, with the contact device 28 closed, the seal device 33 
shown in Fig. 3 comprises two antenna devices 32 and 40, wherein the 
function of the antenna device 40 does not depend on whether the 
contact device 28 is open or closed. Furthermore, the function of the 
antenna device 40 does not depend on whether the circuit bridge that is 

30 formed by the wire conductor 25 in the attachment device 22 is closed or 
separated. 
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Fig. 4 is an enlarged view of the free end of the attachment device 22 
shown in Figs 1 to 3 with the joining device 26 intended for insertion 
into the connection device 27 that is also shown in Figs 1 to 3. In the 
embodiment shown in Fig. 4 the attachment device 22 comprises the wire 
5 conductor 25 that is encased by insulating plastic sheathing 41 cast in 
one piece with the seal body 21 (Figs, 1 and 2), In the present case the 
joining device 26 comprises an insertion cone 42 which by way of a 
crimp connection 43 is connected to a connection end 44 of the wire 
conductor 25. 

10 

Figs. 5 and 6 show the insertion procedure to produce the contact device 
28 (Fig. 5) which comprises the joining device 26 and the connection 
device 27, as well as the finished contact device 28 (Fig. 6). As shown in 
Fig. 5, the connection device 27, which is firmly encased, at least in 

15 part, in the seal body 21, for example by gluing, comprises a shape- 
elastic V-shaped connection housing 51, which is for example made of 
plastic. The connection housing 51 comprises two spreading limbs 46 
that are set so as to be V-shaped in relation to each other and that at 
their free ends comprise snap-in clips 45. In a housing base 48, formed 

20 by interconnected base ends 47 of the spreading limbs 46, a conical 

contact 49 is arranged which is complementary in shape to the insertion 
cone 42, wherein the contact tip 50 of the conical contact 49 is 
connected to the wire conductor 30. 

25 As shown in Fig. 5, inserting the insertion cone 42 of the joining device 
26 into an insertion gap 52 formed between the snap-in clips 45 of the 
connection housing 51 causes the spreading limbs 46 to spread. When the 
insertion movement is continued the insertion cone 42 enters the conical 
contact 49, and the snap-in clips 45 that are formed on the ends of the 

30 spreading limbs 46 grip the rear snap-in end 53 of the insertion cone 42 
due to the shape-elastic restoring forces of the spreading limbs 46. 
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As is shown in the depiction of the closed contact device 28 in Fig. 6, an 
annular space 34 formed after the insertion procedure between a shaft 54 
of the insertion cone 42 and the snap-in clips 45 is dimensioned such 
that removal of the insertion cone 42 from the connection housing 51 

5 after snap-in is not possible. Instead, a separation force 55 acting on the 
insertion cone 42 causes the free ends of the snap-in clips 45 to move 
until they come to rest against the shaft 54 so that withdrawal of the 
insertion cone 42 from the connection device 27 is not possible. If the 
separation force 55 exceeds a specified value, in the region of 

10 predetermined breaking points defined by connection curves 56 of the 
snap-in clips 45, component failure and thus disconnection of the 
connection occurs. Due to this component failure, it is not possible to 
restore the contact device 28. 

15 Figs. 7 to 10 diagrammatically show further embodiments of seal devices 
59, 60, 61 and 62. The seal device 59 shown in Fig. 7 comprises a chip 
module 64, arranged in a seal body 63, which chip module establishes 
contact, by way of a first connection surface arrangement 65, with a 
joining conductor device 66, and, by way of a second connection surface 

20 arrangement 67, with an internal energy supply device 68, which is 

embodied as a battery. For data access to the chip (not shown in detail in 
the drawing), arranged in the chip module 64, the chip module 64 
comprises a data access contact arrangement 69 that is arranged in the 
surface of the seal body 63 and that is accessible from the outside. The 

25 joining conductor device 66 is connected to a circuit bridge 71 that is 
closed by a contact device 70, which circuit bridge 71 is essentially 
arranged in an attachment device 72 formed on the seal body 63. 

Fig. 8 shows the seal device 60 which comprises a chip module 74 
30 arranged in the seal body 73, which chip module establishes contact with 
an antenna device 76 by way of a connection surface arrangement 75. 
The antenna device 76 is also arranged in the seal body 73; on the one 
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hand it makes possible data access to the data stored in the chip (not 
shown in detail in the drawing) of the chip module 74, while on the other 
hand said antenna device 76 makes possible the energy supply of the 
chip from outside the seal body 73. Connected to the antenna device 76 
5 is a circuit bridge 78 that essentially leads through an attachment device 
77, which circuit bridge 78 when the contact device 70 is closed is 
integrated in a winding of the antenna device 76 so that with a suitable 
design it can improve the working range of the antenna device 76. 

10 The seal device 61 shown in Fig. 9 comprises a chip module 80, arranged 
in a seal body 79, which chip module 80 is connected by way of a first 
connection surface arrangement 81 with an antenna device 82, and by 
way of a second connection surface arrangement 83 is connected with a 
circuit bridge 84 which when the contact device 70 is closed short- 

15 circuits the connection surfaces 85 and 86 of the connection surface 
arrangement 83 with each other. 

In the seal device 61 shown in Fig. 9 both the data access function by 
way of an externally arranged reading device (not shown in detail in the 

20 drawing), which reading device communicates with the antenna device 
82, and the energy supply function of the antenna device 82 are 
independent of the contact device 70 or of the integrity of the circuit 
bridge 84 which leads through an attachment device 87 of the seal device 
61. In this way it is possible to read data, which can for example 

25 comprise product information or supply data relating to the object to 
which the seal device is affixed, from the chip of the chip module 80 
even in those cases where the circuit bridge 84 due to separation or due 
to an open contact device 70 is not closed. 

30 The seal device 62 shown in Fig. 10 comprises a chip module 88 which 
by way of a connection surface arrangement 89 establishes contact with a 
two-part antenna device 90 which for reasons relating to circuit 
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technology comprises two antenna units 91 and 92 that are parallel 
connected. The antenna unit 91 comprises a circuit bridge 93 connected 
to an antenna winding, which circuit bridge 93 essentially leads through 
an attachment device 95 that is connected to the seal body 94. When the 
contact device 70 is closed, the antenna unit 91 thus operates in addition 
to the antenna unit 92. In the case of the contact device 70 being open or 
the circuit bridge 93 having forcefully been separated, only the antenna 
unit 92 operates. In this way a reduction in the signal strength of the 
antenna signal or a reduction in the working range of the antenna device 
90 indicates that either the contact device 70 is not closed, or the circuit 
bridge 93 is separated. Even if the circuit bridge 93 has been separated, 
in the embodiment shown in Fig. 10 non-contacting data access to the 
chip module 88 by way of the antenna unit 92 at a correspondingly 
reduced distance between the seal device 62 and a reading device (not 
shown in detail in the drawing) is possible. 



